Several radioactive isotopes, specifically 3 H, 14 C, 129 I, and 85 Kr, have the potential to be released in a gaseous form during reprocessing of spent nuclear fuel. A comprehensive approach to reprocessing requires that these isotopes be captured and stored until they no longer present a radiation hazard. Unfortunately, there are no practical solutions to several gas-phase separations problems and no generally accepted waste forms for 85 Kr. This proposal specifically addresses the issues associated with radioactive 85 Kr and the short lived Xe isotopes that must be captured during the dissolution and processing of fuel. Xe comprises the bulk of the noble gases produced from the fission of 235 U, but the isotopes are either stable or decay to stable isotopes over short time scales.
